Transmitters in the developing and senescent human brain.
During development and throughout adult life, modeling of CNS structure and function occurs as a result of experience. Transmitters play a central role in this mechanism both directly and indirectly (through control of neurotrophin expression) by governing synapse formation, elimination or consolidation. Cholinergic and excitatory amino acid transmitter system activities have been examined in postmortem human brain obtained from normal individuals varying from the prenatal period to old age. Whereas glutamate NMDA receptor binding (measured using MK801) was not substantially altered across the postnatal period, dramatic and differing patterns of choline acetyltransferase (ChAT) activity were evident. Thus, in the cerebellum, ChAT activity was 10-fold higher in fetal compared to adult individuals whereas in the hippocampus there was little or no activity in the fetus and activity rose postnatally to reach a maximum in middle age and then declined to half that level by the tenth decade. Acetylcholinesterase (AChE) histochemical reactivity paralleled the developmental pattern for ChAT in the hippocampus and adjacent cortex with respect to fiber reactivity. These findings indicate that cholinergic synaptic plasticity may be restricted to the prenatal period in cerebellum but occur in both the postnatal period and throughout adult life in the hippocampus and cortex, a concept consistent with the temporal and regional expression of cholinoneurotrophins (NGF and related peptides). Vulnerability of the hippocampus and cortex to age-related pathology such as beta-amyloidosis and neuritic plaque formation may relate to the extended period of cholinergic synaptic sculpting in these areas.